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order then to unite with the motion of the prong this downward motion of the particles must get back to the month when the prong is just starting down from A the second time; that is, after one complete vibration of the prone]. This shows why the pipe length is one-half wave length.
405.  Resonators.   If the vibrating fork at the mouth of the tubes in the preceding experiments is replaced by a train of waves coming from a distant source, precisely the same analysis leads to the conclusion that the waves reflected from the bottom of the tube will reenforce the oncoming waves when the length of the tube is any odd number of quarter wave lengths in the case of a closed pipe, or any number of half wave lengths in the case of an open pipe.   It is clear, therefore, that every air chamber will act as a resonator for trains of waves of a certain wave length.  This is why a conch shell held to the ear is always heard to hum with a particular note.  Feeble waves which produce no impression upon the unaided ear gain sufficient strength when reenforced by the shell to become audible.  When the air chamber is of irregular form it is not usually possible to calculate to just what wave length it will respond, but it is always easy to determine experimentally what particular wave length it is capable of reenforcing.  The resonators on which tuning forks are mounted are air chambers which are of just the right dimensions to respond to the note given out by the fork.
406.   Forced vibrations; sounding boards.   Let a tuning fork be struck and held in the hand.  The sound will be entirely inaudible except to those quite near.  Let the base of the sounding fork bo pressed firmly against the table.   The sound will be found to be enormously intensified.  Let another fork be held against the same table.  Its sound will also be regnforced.  In this case, then, the table intensifies the sound of any fork which is placed against it, while an air column of a certain size could intensify only a single note.
The cause of the response in the two cases is wholly different. In the last case the vibrations of the fork are transmittede is traveling. This is always tho case in a rarefaction (see Fig. 347). Inqual area, it will travel to great distances with little loss of intensity. This explains the em-eienoy of speaking tubes and megaphones. in tho two lines are to be the ftanus what must be the ratio of the cross sections of tho two lines if one current is transmitted at 100 volts and the other at 10,000 vul'lH?s which the earth has? (This is actually the present theory of the earth's magnetism.)
